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Description 
DIGITAL RECORDER 

Background of Invention 
[0001] i. Field of the Invention 

[0002] The present invention relates to a digital recorder, and 

more specifically, to a digital recorder capable of convert- 
ing and transmitting the format of digital audiovisual (AV) 
signals of the digital recorder. 

[0003] 2. Description of the Prior Art 

[0004] | n modern information-oriented society, computers are 
one of the most important devices processing digital data 
for the general public. Especially in recent years, as the 
price of a computer goes down and is very affordable to 
consumers, computers have become almost necessary 
both at home and at the office. Additionally, with the im- 
provements in operating speed and the development of 
multimedia processing, the application of computers is no 
longer limited to word processing, but has been expanded 
to include image display and sounds through high operat- 



ing speed. Because of the expanded development of pe- 
ripherals, simple operation, and low prices, computers are 
accelerating the infiltration of digital data into society. 
Even non-trained people with limited computer experi- 
ence can easily operate computers to access information. 
As multimedia-processing technology develops, audiovi- 
sual (AV) signal converting devices capable of processing 
AV signals have become key products in the information 
technological industry. 
[0005] please refer to Fig.l. Fig.l is a block diagram of an AV 

signal converting device 10 according to the prior art. The 
AV signal converting device 10 includes an analog- 
to-digital converter (ADC) 12, a coder/decoder (Codec) 14 
and a format converter 16. The ADC 12 is electrically con- 
nected to the Codec 14.The ADC 12 receives and converts 
external analog video signals and accompanying audio 
signals into corresponding digital video signals and digital 
audio signals, and then transmits the digital video signals 
and the digital audio signals to the Codec 14. The Codec 
14 is electrically connected to the ADC 12 and the format 
converter 16. The Codec 14 codes and decodes the re- 
ceived digital video signals and the corresponding digital 
audio signals from the ADC 12 and generates corre- 



sponding AV signals. The Codec 14 then transmits the 
coded/decoded AV signals to the format converter 16. 
The format converter 16 is electrically connected to the 
Codec 14.The format convert 16 converts the formats of 
the AV signals received from the Codec 14 and then 
transmits to a format compatible connecting port on a 
computer. At present, common connecting port formats 
well known in the industry include PCI, USB1.1, USB2.0, 
IEEE1349 etc. The AV signal converting device 10 further 
includes a basic input/output system (BIOS) and an in- 
frared receiving module 19. The BIOS 18 stores programs 
necessary to the basic operation of the AV signal convert- 
ing device 10 and provides the stored programs when 
needed. The infrared receiving module 19 is used for re- 
ceiving external control signals in infrared format, such as 
control signals transmitted by an external infrared remote 
controller, and then for converting the control signals into 
corresponding control signals to control the operation of 
the AV signal converting device 10. 
[0006] The AV signal converting device 10 can convert analog AV 
signals into corresponding AV signals, and convert the 
format of the digital AV signals into a data format com- 
patible to a specific connecting port on a computer. The 



computer or notebook using the AV signal converting de- 
vice 10 can receive the digital AV signals originally con- 
verted from analog signals; and display, store and edit the 
digital AV signals in the computer system with a connect- 
ing port of the same format. However, the format con- 
verter 16 of the AV signal converting device 10 corre- 
sponds to only one format of the relating connecting port 
and lacks variations. When using different computers, it is 
possible that due to the computer not providing a con- 
necting port compatible to the format of the format con- 
verter 16, the AV signal converting device 10 cannot op- 
erate at all. Moreover, the AV signal converting device 10 
can only be used as a data receiving, converting and in- 
putting unit, therefore the AV signal converting device 10 
cannot operate independently without connection to a 
computer or a notebook, so that the range of the applica- 
tion is narrowed. In addition, the AV signal converting de- 
vice 10 is directly connected to the corresponding con- 
necting port on the computer and lacks of other possible 
connection methods such as a wireless connection. The 
arrangement possibilities of the computer with the AV 
signal converting device 10 are reduced, and this is 
against the principles of personalization and diversifica- 



tion so strongly emphasized by industrial designers. 
Summary of Invention 

[0007] it j S therefore a primary objective of the present invention 
to provide a digital recorder to solve the problems of the 
AV signal converting device according to the prior art 
mentioned above. 

[0008] Briefly summarized, a digital recorder according to the 
present invention is capable of outputting a plurality of 
data formats, and includes a housing, a multiple format 
converting module installed in the housing for converting 
the format of digital AV signals of the digital recorder, a 
plurality of connecting ports in different formats installed 
on the housing and connected to the multiple format con- 
verting module, a storage media installed in the housing 
for storing the digital AV signals of the digital recorder, 
and a controller electrically connected to the multiple for- 
mat converting module and the storage media for control- 
ling the operation of the multiple format converting mod- 
ule and the storage media, in which one of the plurality of 
the connecting ports is directly connected to a connecting 
port on a computer by a cable. The digital recorder further 
includes an ADC installed in the housing for converting 
analog AV signals into digital AV signals; a Codec electri- 



cally connected to the ADC, the multiple format convert- 
ing module and the storage media, for receiving, coding 
and decoding the digital AV signals from the ADC and 
outputting the digital AV signals to the multiple format 
converting module and the storage media; an infrared 
signal receiving module installed on the housing and elec- 
trically connected to the controller, for receiving infrared 
signals to control the operation of the digital recorder; a 
BIOS for providing programs necessary for basic opera- 
tions of the digital recorder; and an on-screen display 
(OSD) controlling unit for displaying operating messages 
of the digital recorder. 

[0009] please note that the storage media can be a hard disk 
drive, and one of the plurality of connecting ports con- 
forms to one of the standards selected from USB 1.0, USB 
2.0, PCI, SCSI or IEEE1394. 

[0010] Additionally, the digital recorder according to the present 
invention can include a radio transceiver module con- 
nected to the multiple format converting module for 
transmitting and receiving radio signals, and exchange 
data with a radio transceiver module on the computer by 
radio signals. 

[0011] These and other objectives of the present invention will no 



doubt become obvious to those of ordinary skill in the art 
after reading the following detailed description of the pre- 
ferred embodiment that is illustrated in the various fig- 
ures and drawings. 
Brief Description of Drawings 

[0012] pig.l is a block diagram of an AV signal converting device 

according to the prior art. 
[0013] pig. 2 is a block diagram of a digital recorder according to 

the first embodiment of the present invention. 

[0014] pig. 3 is a block diagram of a digital recorder according to 

the second embodiment of the present invention. 
Detailed Description 

[0015] please refer to Fig. 2. Fig. 2 is a block diagram of a digital 
recorder 20 according to the first embodiment of the 
present invention. The digital recorder 20 includes a 
housing 28, a multiple format converting module 24, a 
storage media 26, a controller 32 and a plurality of con- 
necting ports 39 in different formats. A computer 40 in- 
cludes a connecting port 42, a processor 48, an AV pro- 
cessing device 44 and a display device 46. The AV pro- 
cessing device 44 is used to receive and transmit digital 
AV signals from the connecting port 42 and output the 



digital AV signals to the display device 46. The display 
device 46 is used to receive and display the digital AV sig- 
nals from the AV processing device 44. The structure of 
the computer 40 is well known in the industry and is not 
the technology disclosed by the present invention, there- 
fore a further description is hereby omitted. The multiple 
format converting module 24 is installed in the housing 
28. By connecting one of the plurality of connecting ports 
39 of different formats to the corresponding connecting 
port 42 on the computer 40 through a cable 50, the mul- 
tiple format converting module 24 is connected to the 
computer 40, for converting digital AV signals data for- 
mats of the digital recorder 20 and outputting the format- 
converted digital AV signals to the connecting port 39. 
The storage media 26 can be a hard disk drive or other 
devices having similar functions for storing data and are 
installed in the housing 28 for storing the digital AV sig- 
nals of the digital recorder 20. The controller 32 is electri- 
cally connected to the multiple format converting module 
24 and the storage media 26 and is for controlling the 
operation of the multiple format converting module 24 
and the storage media 26. 
[0016] The digital recorder 20 further includes an ADC 30, a 



Codec 22, an infrared signal receiving module 34, a BIOS 
38, and an OSD controlling unit 36. The ADC 30 is in- 
stalled in the housing 28 for converting external analog 
AV signals into corresponding digital AV signals. The 
Codec 22 is installed in the housing 28 and electrically 
connected to the ADC 30, the multiple format converting 
module 24 and the storage media 26. The Codec 22 is for 
receiving, coding and decoding the digital AV signals from 
the ADC 30, and for outputting the digital AV signals to 
the multiple format converting module 24 and the storage 
media 26. The infrared signal receiving module 34 is in- 
stalled on the housing 28 and is electrically connected to 
the controller 32. It is used for receiving external infrared 
signals, such as infrared signals from a remote controller, 
to control the operation of the digital recorder 20. The 
BIOS 38 is used to provide programs necessary for basic 
operations of the digital recorder 20. The OSD controlling 
unit 36 is used to display operating messages of the digi- 
tal recorder 20 on the display device 46 of the corre- 
sponding computer 40. 
[0017] | n the first embodiment of the present invention, the ADC 
30 receives and converts external analog video signals 
and corresponding audio signals into corresponding digi- 



tal video signals and digital audio signals. It then trans- 
mits the digital video signals and the digital audio signals 
to the Codec 22. The Codec 22 codes and decodes the 
combined digital AV signals and outputs the coded and 
decoded digital AV signals to the multiple format convert- 
ing module 24 and the storage media 26. The coded and 
decoded digital AV signals output to the storage media 26 
are stored in the storage media 26, and the coded and 
decoded digital AV signals output to the multiple format 
converting module 24 are converted to different data for- 
mats and transmitted to the corresponding computer 40 
through the connection by the cable 50 between one of 
the plurality of the connecting ports 39 in different for- 
mats and the connecting port 42 on the computer 40 in 
the appropriate data format. Through format conversion 
by the multiple format converting module 24 and connec- 
tion between one of the plurality of the connecting ports 
39 of different formats and the connecting port 42 on the 
computer 40 in appropriate data format, the digital 
recorder 20 can exchange data with the corresponding 
computer 40 using the connecting port 42 in a different 
data format. 

[0018] Because the digital recorder 20 includes the storage me- 



dia 26, even while disconnected from the computer 40, 
the digital recorder 20 can convert, code and decode ana- 
log AV signals into corresponding digital AV signals, and 
store the digital AV signals in the storage media 26. 
Therefore, the digital recorder 20 with the storage media 
26 can be used separately without connection to the com- 
puter 40. The digital recorder 20 can record analog AV 
signals, and afterwards, output the recorded digital AV 
signals to the computer 40 when its connecting port 39 is 
connected by the cable to the connecting port 42 in the 
same data format on the computer 40, so that users can 
store and edit the digital AV signals on the computer 40. 
[0019] | n addition, the digital recorder 20 includes the multiple 
format converting module 24. The multiple format con- 
verting module 24 includes a plurality of connecting ports 
in different data formats conforming to various industrial 
standards, such as PCI, SCSI, USB1.0, USB2.0, IEEE1394 
etc., so that the digital recorder 20 can apply different 
connecting ports in different data formats for exchanging 
data with the computer 40, according to user require- 
ments. 

[0020] The digital recorder according to the present invention 
can also be wirelessly connected to the corresponding 



computer. Please refer to Fig. 3. Fig. 3 is a block diagram of 
a digital recorder 50 according to the second embodiment 
of the present invention. Compared with the digital 
recorder 20 according to the first embodiment, the digital 
recorder 60 includes a radio transceiver module 52 in- 
stead of the connecting ports 39. The radio transceiver 
module 52 is electrically connected to a multiple format 
converting module 24, for outputting digital AV signals 
from the multiple format converting module 24 by radio 
signals. Meanwhile, a corresponding computer 70 in- 
cludes a radio transceiver module 54 instead of the con- 
necting port 42. The radio transceiver module 52 is elec- 
trically connected to an AV processing device 44, for re- 
ceiving digital AV signals from the radio transceiver mod- 
ule 52. In the second embodiment, besides the radio 
transceiver modules 52, 54, the digital recorder 60 and 
the computer 70 include the same electronic devices con- 
nected in the same way and with the same operation as 
the first embodiment, therefore a further description is 
hereby omitted. Additionally, please note that the digital 
recorder 60 is set to be located at the same IP address 
domain as the computer 70. With well known standards of 
wireless transmission, such as IEEE 802.11b, and through 



the radio transceiver modules 52, 54, the digital recorder 
60 exchanges data with the computer 70. Because wire- 
less transmission is not the technology disclosed by the 
present invention, and is well known in the industry, a 
further description is hereby omitted. Transmission 
through the cable 50 in the first embodiment and trans- 
mission through the radio transceiver modules 52, 54 in 
the second embodiment are both disclosed in the claims 
of the present invention. 

[0021] please notice that the digital recorder according to the 
present invention can operate separately from the com- 
puter as a set-top box. And also the digital recorder ac- 
cording to the present invention can be a dock for use 
with a notebook computer. 

[0022] | n contrast to the prior art, the digital recorder according 
to the present invention utilizes a multiple format con- 
verting module and a plurality of connecting ports in dif- 
ferent formats, to provide various types of connecting 
ports to satisfy the requirements of the user. Meanwhile, 
the digital recorder according to the present invention in- 
cludes a storage media, so that even when disconnected 
from a computer, the digital recorder can convert, code 
and decode analog AV signals into corresponding digital 



AV signals and store the digital AV signals in the storage 
media, in order to output the stored digital AV signals af- 
ter the digital recorder is connected to the computer. 
Thus the restrictions on AV signal converting devices are 
reduced so that the digital recorder can operate without 
being connected to a computer. Moreover, the digital 
recorder according to the present invention can be con- 
nected to a computer using a wired connection with the 
connecting port, or using a wireless connection using the 
radio transceiver module. Because a cable is not necessary 
for the connection, there are many possibilities for ar- 
ranging the digital recorder and the computer following 
the trend of personalization and diversification in indus- 
trial design. 

[0023] Those skilled in the art will readily observe that numerous 
modifications and alterations of the device may be made 
while retaining the teachings of the invention. Accord- 
ingly, the above disclosure should be construed as limited 
only by the metes and bounds of the appended claims. 



